The intense vegetative growth is one of the problems faced by soybean producers, causing the lodging, making difficult and damaging the harvest and, even, the efficiency of the application of agricultural defenses. The use of growth regulators is an important tool in the management of growth, in addition, it can favor the transport of photoassimilates for grain filling. Therefore, the objective was to evaluate the best dose and time of trinexapac-ethyl application in the development and yield of soybean varieties. The experiment was conducted in the Selvíria County, Brazil (20°20′53″ S, 51°24′02″ W). The experimental design was used in randomized blocks with treatments arranged in a factorial scheme 5 x 3 (doses x times), with four replications. The varieties used were the BRS Valiosa RR and the BMX Potência RR, the doses of the growth regulator were 0; 50; 100; 200 and 400 g ha -1 of trinexapac-ethyl (Moddus®) and the application times were at the phenological stages V7, V10 and R2. The varieties BRS Valiosa and BMX Potência, respectively, were obtained at the phenological stage V10, with application of 200 g ha -1 of trinexapac-ethyl, greater dry matter accumulation of leaves and pods. Nevertheless, the same did not act on the foliar area of the BRS Valiosa RR variety in the same way that it did not induce changes in the production components of the BMX Potência RR variety. Regardless of the application period (V7, V10 and R2) and the dose (up to 400 g ha -1
; V (%): 49.
The experimental design was in randomized blocks arranged in a 5 x 3 factorial scheme. The treatments consisted of the combination of five doses of trinexapac-ethyl (0, 50, 100, 200 and 400 g ha -1 of a.i.) using the commercial Moddus® product, applied in three phases in the phenological stages (V7, V10 and R2) based on their identification in Fehr et al., (1977) , with four replicates.
Two varieties were used, these were the BRS Valiosa RR and the BMX Potência RR. The plots were constituted by seven lines of 10.0 m in length, spaced of 0.45 m. The working area consisted of three central lines, scoring 2.0 m at both ends of each line. The sowing fertilization was calculated according to the soil characteristics, being composed of 250 kg ha -1 of formulation 08-28-16. Sowing was carried out on November 27, 2010, in no-tillage system and seed treatment, inoculation, weed management and other plant breeding practices were performed according to EMBRAPA recommendations (2008), using specific products for each case. The sowing density was 16.2 seed m -1 furrow for the BRS Valiosa RR and 19.6 seed m -1 furrow for the BMX Potência RR. The emergence of most seedlings occurred six days after sowing.
The regulator was applied with bar sprayer, coupled to the tractor, equipped with nozzle tips 110 02 and calibrated for application of 200 L ha -1 of mixture. The treatments were always applied between 9:00 a.m. and 10:00 a.m. of each season of application, with favorable conditions for the realization of the applications. Growth regulator applications were performed at the V7 phenological stages (BRS Valiosa RR: 27 DAE, BMX Potência RR: 32 DAE), V10 (BRS Valiosa RR: 39 DAE, BMX Potência RR: 43 DAE) and R2 (BRS Valiosa RR: 49 DAE, BMX Potência RR: 49 DAE). In the BMX Potência RR variety, for the application in stage V7 (32 DAE) it was observed that it was also in stage R1. This variety when it reached the V10 stage (43 DAE) was also in the R2 stage. However, it was decided that the intended application for the R2 stage would be performed later to have in each variety three applications at different times. The simultaneous occurrence of vegetative and reproductive stages is common in indeterminate growing soybean varieties.
The evaluations were: Percentage of inter-row closure at the phenological stages V8, R1, R3 and R4, using a ruler similar in size to the line (0.45 m), the distance between the lines was covered by leaves at three points area and recorded the maximum distance parallel to the incidence of leaves; Dry matter-determined at stages V8, R2 and R6, corresponding to each variety, by counting the number of plants, the weight of the green matter and the dry matter of the plants and their parts (branches, leaves, pods and total); Leaf area-determined at the R6 stage from the leaf area ratio (5.31 cm²) of 15 leaflets, obtained homogeneously throughout the plant (lower, middle and apical third), with their weight, leaflets and number of plants after drying in a forced air circulation oven at 65 ° C; Agronomic characteristics-determined in the R8 stage of the respective varieties from 5 plants followed in the same line of the useful area and measured the characteristics: height of plant, internode in the main stem, pods / plant and grains/pod; Yield-after drying in the sun and mechanical track, the grains obtained were weighed and calculated the yield in kg ha , followed by determination of grain moisture for correction of yield at 13% moisture (wet basis), Lodging-obtained by visual observations before harvest to determine grain yield and agronomic characteristics, using the following scales 1-without lodging, 2-up to 25% of bedded plants, 3-from 25 to 50%, 4-from 50 to 75% and 5-above 75%.
The results were submitted to analysis of variance and, later, to the polynomial regression analysis for the quantitative factor (growth regulator doses) and Tukey test for the qualitative factor (application times of the plant regulator). Coefficients of determination (R2) less than 0.70 for the linear and quadratic regression models were considered non-significant (without adjustment). Each variety was individually analyzed using the SISVAR computer application (Ferreira, 2014) .
Results and Discussion
The application of trinexapac-ethyl did not influence the closure between the lines for both the variety BRS Valiosa RR and the variety BMX Potência RR (Tables 1 and 2 ) and, although the varieties presented differences regarding the behaviors when compared to their means (Reinhardt & Kuylermeier, 2002) . In the present study, it is possible to determine the effect on plant growth These data do not corroborate results obtained by Costa and Vieira (2001) and Fialho et al. (2009) who stated in works with different species of grass and Brachiaria brizantha, that the effect of the application of ethyl-trinexapax resulted in the rearrangement of parenchyma cells and the leaf epidermis, thus, it indirectly influences the closure of the interlining because the leaves had reduced length and increased leaf thickness.
However, when evaluating soybean architecture with different growth regulators, Souza et al., (2013) verified that in soybean plants CD 226 RR variety, trinexapac-ethyl was the regulator that showed little or no effect on this variable, that is, the interlining closure is influenced more by physiological factors intrinsic to the plant, and the applications of regulators do not intervene directly in the leaf structure throughout longitudinal extension of the main stem in soybean plants. 
45. *, ** and NS correspond, respectively, to significant at the probability level of (p ≤ 0.05), (p ≤ 0.01) and not significant by the F test. Table 2 . F values and mean values of inter-row closure (%) of the BMX variety RR power as a function of doses and times of application of ethyl-trinexapac Vol. 11, No. 14; For the variable accumulation of dry matter (Tables 3 and 4) , in both varieties, in stage V7, no significant differences were detected in any evaluated vegetative part (branches, leaves and total). However, the uniform development of the plants verified in this phase is justified by the precedence to the application of the growth regulator. The same was also verified in the second evaluation (phenological stage R2), similarly to the results verified by Liynzmeyer Junior et al. (2008), when evaluating the effect of different doses of trinexapac-ethyl and of two sowing densities on soybean growth, lodging and yield, whose only influence detected in the dry matter variable came from the sowing density and not from the control regulator growth. *, ** and NS correspond, respectively, to significant at the probability level of (p ≤ 0.05), (p ≤ 0.01) and not significant by the F test.
Also on dry matter accumulation, now in the third evaluation, which culture was at the phenological stage R6, for the variety BRS Valiosa RR no significant differences were detected between the treatments in any evaluated vegetative part (branches, leaves and total), that is to say, there was also no effect on the mentioned characters independent of the dose and application time of trinexapac-ethyl. Differing from Campos (2005) , evaluating soybean (BRS 184 soybean variety) in the Botucatu (SP) region and using plant regulators GA3 (100 mg L -1 ), BAP (100 mg L ), for the total dry matter variable, verified significant differences between the treatment with application of Chloride Mepiquat and the control in soybean, indicating the possibility of increase of dry mass, remembering that mepiquat chloride is a growth regulator with the same principle of trinexapac-ethyl, but interfering more briefly with gibberellin biosynthesis (Shepard & Dipaola, 2000) .
In the present study, significant interaction between application time and growth regulator doses was observed (Table 3) , corresponding to doses of 50 and 200 g ha -1 of a.i. (Table 4 ). In relation to the dose of 50 g ha -1
, although significant difference was detected by the F test, no difference was obtained between the application times by the Tukey test. On the other hand, in the treatment with trinexapac-ethyl in the V10 stage, a dose of 200 g ha -1 increased 58.4% and 56.1% over the application times V7 and R2, respectively. In relation to the growth regulator doses, there was no adjustment to a linear or quadratic equation for the data obtained.
The data presented corroborate with Campos (2005) that detected a small increase in leaf dry matter from the application of mepiquat chloride in up to 112 days after sowing. This data can be interpreted in two ways, because according to Zerbe and Wild (1981) , some growth regulators indirectly influence the content of chlorophyll and, consequently, the photosynthetic rate of the plant. Therefore, the application of trinexapac-ethyl, at the beginning of the vegetative and reproductive stages (V7 and R2), may induce a slight reduction in the accumulation of carbohydrates and other elements that influence dry matter production. In contrast, Xu and Huang (2012) evaluated the tolerance to the water deficit of Poa pratensis by treating them with trinexapac-ethyl and obtained positive responses, among them, by greater assimilation of carbon and the accumulation of essential metabolites for adaptive responses of plants. In relation to the accumulation of dry matter of leaves, branches and total referring to the BMX Potência RR variety, there was no influence by the application of trinexapac-ethyl. Only for the dry matter characteristics of pods was observed influence by the interaction between times and doses of application of the regulator (Table 5 ). This time, only the dose of 200 g ha -1 responded significantly to the same, which application in the phenological stage V10 provided an increase of 51.41% compared to the application in R2 (Table 6 ). The different doses of the growth regulator did not fit a linear or quadratic equation for the obtained data.
This result may be due to the slight redirection of photoassimilates to the pods, similar results were detected by Souza et al. (2013) when testing the influence of growth reducers on plant architecture and soybean yield, and verified the non-influence of trinexapac-ethyl on plant height, but an increase in the diameter of the main stem, suggesting this redirection of photoassimilates. Campos (2005) also verified the increase of dry matter of pods, throughout the cycle of the culture, from the application of mepiquat chloride. In opposition to Lynzmeier Junior et al. (2008) that did not find influence on the reproductive structures and affirm that it does not present more residual in the plant at the time of pod formation when applied in V6. Thus, in a later application as in the present experiment, i.e., in V10 it becomes possible to physiologically maintain the regulator in the plant up to the stage of pod formation. *, ** and NS correspond, respectively, to significant at the probability level of (p ≤ 0.05), (p ≤ 0.01) and not significant by the F test. Note. Average followed by distinct letters in the column are statistically different from each other (p ≤ 0.05) and columns without letters are not statistically different according to the Tukey test (p ≤ 0.05).
---------------------------------------------------------kg ha -1 ---------------------------------------------------------
For both BRS Valiosa RR and BMX Potência RR varieties, growth regulator applications did not provoke direct physiological responses on soybean crop growth in any of the variables evaluated in the following tables: leaf area (AF), plant height (PH), first pod insertion height (AIV), branches per plant (RP), internodes in the main stem (IHP), pods per plant (VP), grains per pod (GV) and yield (P) ( Tables 7 and 8 ). In the literature there are several responses about them, similar data were presented by Kappes et al. (2011) , except in relation to plant height and number of branches per plant.
Even though at the phenological stage R2 for dry matter accumulation in both varieties, no responses were observed on the application of trinexapac-ethyl, and in the R6 stage the BRS Valiosa RR variety showed greater accumulation of leaf dry matter, there wasn't a positive effect for leaf area of the plants ( Table 7 ), given that according to Linzmeyer Junior et al. (2008) who verified greater accumulation of dry matter in all organs related to the greater the density of plants, without verifying differences in leaf area between the different densities. In addition, they stressed that the application of trinexapac-ethyl also did not influence the leaf area of soybean plants, and this corroborates with the results obtained in this experiment, indicating that the increase in leaf dry matter does not imply a larger leaf area. Opposite to Campos (2005) that verified increases in the leaf area of soybean plants with the application of IBA + GA3 + kinetin (Stimulate®) or with the application of isolated mepiquat chloride.
As mentioned above, in the BMX Potência RR variety, the evaluation in R6 showed that the application of trinexapac-ethyl provided a greater carry of the photoassimilates to the pods, thus generating a higher dry matter of this organ. However, this yield did not increase the number of pods per plant, nor did it increase yields, for example, the increase in the number of grains per pod (Table 8) . Both varieties did not obtain an isolated effect at the time of application or the doses of trinexapac-ethyl, but both were influenced by the interaction doses and times of application of the regulator for the dose 200 g ha -1 applied at the phenological stage V10.
Also, no response was verified of the plants in relation to the reproductive traits for the BRS Valiosa RR variety (Table 7) and for the BMX Potência RR variety (Table 8) . Thus, the regulator did not influence the number of pods per plant, number of grains per pod and productivity. Results obtained by Linzmeyer Junior et al. (2008) show that the application of trinexapac-ethyl in soybean does not influence soybean production and yield components.
Campos (2005) also verified in the soybean crop that the application of plant regulators did not influence the number of pods per plant as well as the number of grains per pod. According to Fioreze and Guimarães (2015) , the application of trinexapac-ethyl in the vegetative period does not affect growth and production components in soybean plants. Buzzelo (2010) found that the application of trinexapac-ethyl did not increase the number of pods per plant and in the grain mass, however the doses 62.5; 187.5 and 312.5 g ha -1 promoted an increase in the number of grains per pod and in the yield of the soybean crop in relation to the control, and the doses did not differ from each other.
For all treatments, including controls, of both soybean varieties (BRS Valiosa RR and BMX Potência RR) was assigned a score (1) in relation to lodging, that is, all the plants were standing. Thus, it was observed that the application of trinexapac-ethyl did not influence the lodging of plants, but we can attribute this result to the fact that both soybean varieties used in this experiment had no susceptibility to lodging. Similar results were obtained by Arf et al. (2012) that studying the use of trinexapac-ethyl in upland rice varieties verified that the variety IAC 202 did not require the application of growth regulator because there was no lodging of plants, even in the control treatment.
Linzmeyer Junior et al. (2008) reported that although increasing doses of trinexapac-ethyl had linearly decreased plant height and increased stem diameter, there was no difference between treatments and control in relation to lodging of soybean plants (CD 209 variety) . These authors also reported the possibility of a second application of the growth regulator in order to promote an increase in the efficiency of lodging control in susceptible varieties. In contrast, Buzzelo (2010) verified that the application of trinexapac-ethyl at dose 187.5 g ha -1 , at stage V5, was efficient in the control of lodging of soybean plants (CD 214 RR variety) in the evaluations carried out after 14, 21 and 28 days after the application of the regulator to the control. The author also found that at the dose 312.5 g ha -1
, trinexapac-ethyl promoted a reduction of lodging in the evaluations at 14 and 56 days after the application of the regulator. The same result was found by Zagonel (2002) in the wheat crop. *, ** and NS correspond, respectively, to significant at the probability level of (p ≤ 0.05), (p ≤ 0.01) and not significant by the F test. *, ** and NS correspond, respectively, to significant at the probability level of (p ≤ 0.05), (p ≤ 0.01) and not significant by the F test.
It is noteworthy that only one study evaluated the use of the trinexapac-ethyl growth regulator in soybean cultivation and presented a positive result in the reduction of plant height, whose experimental environmental conditions were of milder temperatures and higher humidity (Linzmeyer Junior, Guimarães, Santos, & Bencke, 2008; Rodrigues, Didonet, Teixeira, & Roman, 2003) , leading to the belief that this lower temperature related to higher humidity can influence the better physiological performance of the molecule in plants, because according to Lamas et al. (2013) temperature is among the environmental factors, which most interferes with the effect of the regulator growth as well as plant growth. In addition to the sowing season, the nutritional and phytosanitary status of the crop. According to Estevo (2013) , the effect and duration of the product are associated with the dose and the physiological stage of the crop at the time of application, and that these are more noticeable in winter cereals.
Another important aspect is to consider the active gibberellin at the growth points of soybean plants, as opposed to that of cereal crops, since GA1 is the main gibberellin associated to the caulinar stretching of several species such as turnip, tomato, rice and wheat (Peres & Kerbauy , 2004) , and the mechanism of action of trinexapac-ethyl acts by deregulating GA1 active gibberellic acid levels and substantially raising the levels of its GA20 biosynthetic precursor (Nakayama, Kobayashi, Abe, & Akira Sakurai, 1990) , so perhaps the results in legumes will not always be efficient , since there are studies that show little or no effect on plant height and reduction in the variables related to yield (Souza, Figueiredo, Coelho, Casa, & Sagoi, 2013) .
In view of the great diversification of the results presented by soybean cultivation under the application of trinexapac-ethyl, it was verified that they are still inconsistent. We can also infer that different varieties have different behaviors before this growth regulator, therefore, it is recommended the promotion for further studies in order to know the real effects of trinexapac-ethyl on the vegetative and reproductive development of soybean.
Conclusions
1) The application of 200 g ha -1 of trinexapac-ethyl a.i. at phenological stage V10, provided greater leaf dry matter accumulation for the BRS Valiosa RR variety and greater accumulation of dry matter of pods for the variety BMX Potência RR.
2)The higher accumulation of leaf dry matter did not increase the leaf area of the BRS Valiosa RR variety, as well as the higher dry matter accumulation of pods did not influence the production components, nor did it increase yield for the BMX Potência RR variety;
3)The application of trinexapac-ethyl, regardless of the application period (V7, V10 and R2) and the dose (up to 400 g ha -1
) did not influence the lodging and agronomic characteristics of the soybean BRS Valiosa RR and BMX Potência RR varieties;
